The inhibitory effects of anesthetics and ethanol on substance P receptors expressed in Xenopus oocytes.
The neuropeptide substance P (SP) modulates nociceptive transmission within the spinal cord. SP is unique to a subpopulation of C fibers found within primary afferent nerves. However, the effects of anesthetics on the SP receptor (SPR) are not clear. In this study, we investigated the effects of volatile anesthetics and ethanol on SPR expressed in Xenopus oocytes. We examined the effects of halothane, isoflurane, enflurane, diethyl ether, and ethanol on SP-induced currents mediated by SPR expressed in Xenopus oocytes, by using a whole-cell voltage clamp. All the volatile anesthetics tested, and ethanol, inhibited SPR-induced Ca(2+)-activated Cl(-) currents at pharmacologically relevant concentrations. The protein kinase C inhibitor bisindolylmaleimide I (bisindolylmaleimide) enhanced the SP-induced Cl(-) currents. However, bisindolylmaleimide abolished the inhibitory effects on SPR of the volatile anesthetics examined and of ethanol. These results demonstrate that halothane, isoflurane, enflurane, diethyl ether, and ethanol inhibit the function of SPR and suggest that activation of protein kinase C is involved in the mechanism of action of anesthetics and ethanol on the inhibitory effects of SPR. We examined the effects of halothane, isoflurane, enflurane, diethyl ether, and ethanol on substance P receptor (SPR) expressed in Xenopus oocytes, by using a whole-cell voltage clamp. All the anesthetics and ethanol inhibited SPR function, and the protein kinase C (PKC) inhibitor abolished these inhibitions. These results suggest that anesthetics and ethanol inhibit SPR function via PKC.